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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

» 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-11, 13-22, 24-31 and 33-35 are rejected under 35 U.S.C. 102(e) as . 
being anticipated by Zhou (US Patent No. 6,985,020). 

Regarding claim 1, referring to Figures 7 and 10-12, Zhou teaches an integrated 
laser device comprising: 

a pre-distortion circuit (i.e., predistortion circuit 300, Fig. 7) having an input (i.e., 
RF input, Fig. 7) that receives an electrical modulation signal, the pre-distortion circuit 
(i.e., predistortion circuit 300, Fig. 7) generating a pre-distorted modulation signal at an 
out-put from the electrical modulation signal (i.e., col. 6, lines 10-67 and col. 7, lines 1- 
50); and 

a laser (i.e., laser diode D303, Fig. 7) that is integral with the pre-distortion circuit 
(i.e., predistortion circuit 300, Fig. 7), the laser (i.e., laser diode D303, Fig. 7) having an 
electrical modulation input that is connected to the output of the pre-distortion circuit 
(i.e., predistortion circuit 300, Fig. 7), the laser modulating an optical signal with the pre- 
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distorted modulation signal, wherein the pre-distorted modulation signal causes at least 
some vector cancellation of distortion signals generated when the laser modulates the 
optical signal (i.e., col. 6, lines 10-67, col. 7, lines 1-50, col. 8, lines 10-67, col. 9, lines 
1-67 and col. 10, lines 1-19). 

Regarding claim 2, Zhou further teaches the pre-distortion circuit (i.e., 
predistortion circuit 300, Fig. 7) comprises a shunt-type pre-distortion circuit (i.e., col. 4, 
line 48-67, col. 5, lines 1-14, col. 6, lines 10-67 and col. 7, lines 1-50). 

Regarding claims 3 and 33, Zhou further teaches the shunt-type pre-distortion 
circuit comprises a non-linear electronic device (i.e., diodes 301 and 302, Fig. 7, col. 6, 
lines 10-67 and col. 7, lines 1-50). 

Regarding claim 4, Zhou further teaches the shunt-type type pre-distortion circuit 
(i.e., predistortion circuit 300, Fig. 7) comprises a semiconductor diode (i.e., diodes 301 
and 302, Fig. 7, col. 6, lines 10-67 and col. 7, lines 1-50). 

Regarding claim 5, Zhou further teaches the pre-distortion circuit comprises a 
first and a second shunt-type pre-distortion circuit (i.e., Fig. 1 1, the pre-distortion circuit 
comprises a first and a second shunt-type pre-distortion circuit 200 and 300, col. 8, lines 
10-67, col. 9, lines 1-67 and col. 10, lines 1-19). 

Regarding claim 6, Zhou further teaches the pre-distortion circuit (i.e., 
predistortion circuit 300, Fig. 7) generates a pre-distorted modulation signal that 
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reduces an amplitude of third-order distortion signals that are generated when the laser 
modulates the optical signal (i.e., col. 6, lines 10-67 and col. 7, lines 1-50). 

Regarding claim 7, Zhou further teaches the pre-distortion circuit (i.e., 
predistortion circuit 300, Fig. 7) generates a pre-distorted modulation signal that 
reduces an amplitude of second-order distortion signals that are generated when the 
laser modulates the optical signal (i.e., col. 6, lines 10-67 and col. 7, lines 1-50). 

Regarding claim 8, Zhou further teaches the pre-distortion circuit (i.e., 
predistortion circuit 300, Fig. 7) generates a pre-distorted modulation signal that 
reduces an amplitude of temperature dependent distortion signals that are generated 
when the laser modulates the optical signal (i.e., col. 6, lines 10-67 and col. 7, lines 1- 

■ 

50). 

Regarding claims 9 and 30, Zhou further teaches the pre-distortion circuit (i.e., 
predistortion circuit 300, Fig. 7) generates a pre-distorted modulation signal that 
reduces temperature dependent distortion signals that are generated by the pre- 
distortion circuit (i.e., col. 6, lines 10-67 and col. 7, lines 1-50). 

Regarding claims 10 and 34, Zhou further teaches the pre-distortion circuit (i.e., 
predistortion circuit 300, Fig. 7) comprises a bias input (i.e., Vbias input 310, Fig. 7) that 
receives a bias signal that controls the vector cancellation of distortion signals 
generated when the laser modulates the optical signal (i.e., col. 6, lines 10-67 and col. 
7, lines 1-50). 
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Regarding claims 1 1 , 22 and 31 , Zhou further teaches the laser (i.e., laser diode 
D303, Fig. 3, Fig. 7) comprises a distributed feedback laser (i.e., col. 4, line 48-67, col. 
5, lines 1-14, col. 6, lines 10-67 and col. 7, lines 1-50). 

Regarding claims 13 and 24, Zhou further teaches the integral laser and pre- 
• distortion circuit are positioned within a single device package (i.e., Fig. 7). 

Regarding claims 14 and 25, Zhou further teaches the integral laser and pre- 
distortion circuit are fabricated on a single monolithic substrate (i.e., Fig. 7). 

Regarding claims 15 and 26, Zhou further teaches an output impedance of the 
pre-distortion circuit is substantially matched to an input impedance of the electrical 
modulation input of the laser (i.e., Fig. 7). 

Regarding claim 16, Zhou further teaches an output impedance of an amplifier 
(i.e., amplifier 401, Fig. 1 1) that amplifies the electrical modulation signal is substantially 
matched to an input impedance of the pre-distortion circuit (i.e., predistortion circuit 200 
and 300, Fig. 11, col. 8, lines 10-67, col. 9, lines 1-67 and col. 10, lines 1-19). 

Regarding claim 17, Zhou further teaches the pre-distortion circuit (i.e., 
predistortion circuit 300, Fig. 7) generates the pre-distorted modulation signal by 
generating a pre-distortion signal and combining the pre-distortion signal with the 
electrical modulation signal (i.e., col. 4, line 48-67, col. 5, lines 1-14, col. 6, lines 10-67 
and col. 7, lines 1-50). 
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Regarding claims 18 and 27, Zhou further teaches the pre-distorted modulation 
signal causes vector cancellation of substantially all distortion signals generated when 
the laser modulates the optical signal (i.e., Fig. 7, col. 4, line 48-67, col. 5, lines 1-14, 
col. 6, lines 10-67 and col. 7, lines 1-50). 

Regarding claims 19 and 28, Zhou teaches further comprising an integral 
transmission line that couples the output of the pre-distortion circuit to the electrical 
modulation input of the laser, the integral transmission line substantially maintaining an 
amplitude and a phase response of the pre-distorted modulation signal (i.e., Fig. 7, col. 
4, line 48-67, col. 5, lines 1-14, col. 6, lines fO-67 and col. 7, lines 1-50). 

Regarding claims 20, 29 and 35, referring to Figures 7, 10 and 1 1 , Zhou teaches 
an optical source (i.e., an optical source comprises an amplifier 401, predistortion circuit 
200 and 300 and a laser diode D303, Figs. 7, 10 and 11) having reduced second-order 
and third-order distortions, the optical source comprising: 

a pre-distortion circuit (i.e., predistortion circuit 200 and 300, Figs. 7, 10 and 11) 
having a modulation signal input that receives an electrical modulation signal, a first 
bias input (i.e., a first bias input 216 of predistorion circuit 200, Figs. 10 and 1 1) that 
receives a first bias signal, and a second bias input (i.e., a second bias input 310 for 
predistortion circuit 300, Figs. 7 and 1 1 ) that receives a second bias signal, the pre- 
distortion circuit (i.e., predistortion circuit 200 and 300, Figs. 7, 10 and 11) generating a 
pre-distorted modulation signal at an output from the electrical modulation signal, the 
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first bias signal, and the second bias signal (i.e., col. 6, lines 10-67, col. 7, lines 1-50, 
col. 8, lines 10-67, col. 9, lines 1-67 and col. 10, lines 1-19); and 

a laser (i.e., laser diode D303, Figs. 7 and 1 1) that is integral with the pre- 
distortion circuit, the laser having an electrical modulation input that is connected to the 
output of the pre-distortion circuit, the laser modulating an optical signal with the pre- 
distorted modulation signal, wherein the pre-distorted modulation signal causes at least 
some vector cancellation of second-order distortion signals generated when the laser 
modulates the optical signal in response to the first bias signal and causes at least 
some vector cancellation of third-order distortion signals generated when the laser 
modulates the optical signal in response to the second bias signal (i.e., col. 6, lines 10- 
67, col. 7, lines 1-50, col. 8, lines 10-67, col. 9, lines 1-67 and col. 10, lines 1-19). 

Regarding claim 21, Zhou further teaches the pre-distortion circuit (i.e., 
predistortion circuit 200 and 300, Figs. 7, 10 and 11) comprises a first shunt-type pre- 
distortion circuit having the first bias input that receives the first bias signal and a 
second shunt-type pre-distortion circuit having the second bias input that received the 
second bias signal (i.e., col. 6, lines 10-67, col. 7, lines 1-50, col. 8, lines 10-67, col. 9, 
lines 1-67 and col. 10, lines 1-19). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 12, 23 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zhou (US Patent No. 6,985,020) in view of Wilson (US patent No. 6,917,764). 

Regarding claims 12, 23 and 32, Zhou differs from claims 12, 23 and 32 in that 
he fails to specifically teach the laser comprises an electro-absorption modulated laser. 
Wilson, from the same field of endeavor likewise teaches predistortion circuit with 
combined odd-order and even order correction (Figures 2 and 4-8). Wilson further 
teaches the laser comprises an electro-absorption modulated laser (i.e., laser 28 output 
is modulated by the electroabsorption (EA) modulator 30, Fig. 2, col. 4, lines 29-67, col. 

5, lines 1-67 and col. 6, lines 1-8). Based on this teaching, it would have been obvious 
to one having skill in the art at the time the invention was made to incorporate the laser 
comprises an electro-absorption modulated laser as taught by Wilson in the system of 
Zhou. One of ordinary skill in the art would have been motivate to do this since allowing 
compensating for the signal distortion. 

■ 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Nazarathy et al (US Patent No. 5,282,072) discloses shunt-expansive 

* 

predistortion linearizers for optical analog transmitters. 
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6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hanh Phan whose telephone number is (571)272-3035. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached on (571 )272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)305- 
4700. 
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